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Background: A meta-analysis was performed to examine differences in family mealtimes between families with and without a child with CF. Both
global measures of family functioning during the mealtime and parent-child micro behaviors specific to feeding were compared to determine if one
class of mealtime behaviors is more strongly affected.
Methods: Of 41 studies identified, 10 studies across 4 independent samples met the criteria for study inclusion. All studies included observational
methodology. The mean sample age ranged from 18.6 months to 8 years and 6 months. The total aggregate sample size was 230 participants, 119
with CF and 111 comparison children.
Results: Families with children with CF encounter more difficulties during mealtimes than comparison families, and the effects on overall family
functioning are greater than for parent–child micro feeding behaviors.
Conclusion: Findings suggest that future interventions should focus on the broader family context as well as behaviors specific to feeding.
© 2010 European Cystic Fibrosis Society. Published by Elsevier B.V. All rights reserved.
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378 A.J. Hammons, B. Fiese / Journal of Cystic Fibrosis 9 (2010) 377–384Cystic fibrosis (CF) is a condition that affects approximately
30,000 individuals living in the United States [1]. This
autosomal recessive disease affects individuals of varying
ethnicities, with Caucasians representing the largest group (1 in
28 North American Caucasians is a carrier for the condition).
Treatment for the disease includes a stringent nutrition regimen,
with individuals needing to consume 120% to 150% of the
expected recommended dietary allowance (RDA) of calories,
40% of calories coming from fat [2]. Many of the health
problems that are coupled with CF can be worsened by not
strictly adhering to these dietary guidelines. As a result, parents
of children with CF report family mealtimes as one of their
biggest problem areas and as an ongoing source of stress [3,4].
Researchers have investigated family mealtimes in the CF
population in part because the mealtime is a source of concern for
parents with a child with CF, but also because the mealtime can
serve as a setting for managing treatment. Parents of a child with
CF need to ensure that the child is consuming enough calories to
sustain optimal health. Some studies suggest that the constant
focus on food intake may make mealtimes more stressful, and
stressful meals are related to the consumption of fewer calories in
children with CF [5,6]. This limited caloric consumption can lead
to serious illness-related problems for these children including
poor growth. Thus, with intervention in mind, researchers have
compared mealtimes between families with and without children
with CF, identifying differences in both overall family function-
ing and feeding specific behaviors. Researchers are especially
interested in whether these disruptions during the mealtime relate
to the child's health status.
Traditionally, observations of mealtimes in this arena have
been examined in two ways; either by using a global coding
system that analyzes overall family functioning during
mealtimes on several dimensions, or a microanalytic behavior
coding system that examines a pre-specified set of behaviors
occurring during a specific interval of time, such as the amount
of commands given by a parent or number of times the child
refuses food. The global coding scheme operates from a family
systems approach where the whole family is assumed to play a
role in the target child's health, and no one individual can be
understood in isolation of another. Global measures of family
functioning during mealtime include domains such as affect
management, interpersonal involvement, behavior control, and
communication, and they have been found to be less well
managed in families with chronically ill children than in
families without them [4,7,8]. Families with children with CF
typically score in the “clinical range” of family functioning on
these dimensions, meaning that they are in the unhealthy range.
The microanalytic coding schemes operate primarily from a
behavioral approach and focus mostly on the act of feeding and
struggles over food consumption. Researchers believe that it is
especially important to examine the frequency of behaviors
during the meal because this yields information about the
current level of stress [9]. Using this approach, researchers have
found that the number of commands, reinforcements, coaxes,
and physical prompts parents give to children with CF during
the meal are greater than those delivered to comparison children
[9]. The microanalytic approach is more child-centered anddiffers from the global approach which is more family-centered.
Although researchers find that family meals of children with CF
appear to be more problematic than comparison families, the
findings across studies have produced mixed results about the
extent to which family mealtimes are disrupted. Additionally,
results differ depending on whether global or micro behaviors
are examined. Further complicating this issue is that all studies
investigating this area are limited by small sample sizes which
may result in a lack of power to detect significant differences.
Through the use of meta-analysis we will provide a more
precise estimate of the magnitude of the effect than would be
possible with any individual study alone [10]. Separate effect
sizes will be reported for studies examining global family
functioning and parent–child micro behaviors so as to determine
if one area is more strongly affected. In addition, we examine if
the behaviors disrupted in these families are related to indirect
measures of the child's health, such as child weight status. One
area in which the current research has been especially important
has been in the development and implementation of interventions.
To date, only the efficacy of behavioral interventions has been
examined. However, family system approaches have proven to be
effective for other chronic childhood illnesses such as diabetes
[11]. Therefore, information from the meta-analysis can guide
researchers in selecting optimal mechanisms for improvement in
interventions [10].
1. Method
1.1. Data sources and literature search
Four search engines were used to locate empirical research
on the subject: PubMed, PsycInfo, Web of Science, and the
Cochrane Database of Systematic Reviews. There were no
year restrictions. The following words were used as keywords
or title words: cystic fibrosis, AND (mealtime OR dinnertime).
We reviewed the reference and works cited lists of identified
studies. Of 42 studies identified from the search, 10 studies
met the inclusion criteria. Some of the studies identified were
conducted by the same research team, using the same sample.
Thus, there were a total of 10 studies across 4 independent
samples. Seven of the 10 studies examined frequency counts of
parent and child behaviors during mealtime, while 3 examined
overall family functioning. To retain independence, studies
that shared the same sample contributed only one effect size.
For the 7 studies on frequency, studies that measured different
aspects of frequency but shared the same sample were
averaged so as to contribute only one effect size. See
Table 1 for the list of studies included.
1.2. Criteria for study inclusion
Dissertations and book chapters were excluded. Studies
included must have (a) been peer-reviewed, (b) included
children with cystic fibrosis, (c) used an age appropriate
comparison group, (d) used direct observation methodology,
and (e) reported data on the relation between family mealtime
and family/child behavior that could be computed into an effect
Table 1
Studies reporting family mealtime behavior differences between families with and without cystic fibrosis.
Study Type of coding
scheme
Measure Mean age
(years)
N (CF and comparison
group)
Quality of the study
Spieth et al. [4] Global MICS 4.3 29 29 Matched on age, gender, SES, presence
of siblings, # of parents at dinner.
Micro kN .79 Global ICCN .67
Stark et al. [3] Micro DINE 4.3 32 29
Stark et al. [9] Micro DINE 4.3 32 29
Mitchell et al. [8] Global MICS 1.6 33 33 Matched on age, gender, SES, presence
of siblings, # of parents at dinner.
Micro kN .60 Global ICCN .64
Powers et al. (2005) Micro DINE 1.6 34 34
Powers et al. [16] Micro DINE 1.6 35 34
Janicke et al. [7] Global MICS 8.6 28 27 Matched on age, gender, SES, presence
of siblings, # of parents at dinner.
Micro kN .70 Global ICCN .64
Stark et al. [17] Micro DINE 8.6 28 28
Stark et al. (2005) Micro DINE 8.6 28 28
Sanders et al. [14] Micro MOS 3.8 25 20 Age, gender, SES, Micro: kN .71
Studies with the same letter (i.e. a, b, c) were combined for overall analyses because they shared the same sample: aSpieth et al. [4], aStark et al. [3], aStark et al. [9];
bMitchell et al. [8], bPowers et al. (2005), bPowers et al. [16]; cJanicke et al. [7], cStark et al. [17], cStark (2005).
When global versus micro analyses were conducted, studies using the same sample but examining different micro outcomes were combined with one another (i.e. d, e,
f): dStark et al. [3] & dStark et al. [4]; ePowers et al. (2005) & ePowers et al. [16]; fStark et al. [17] & fStark et al. (2005).
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in the article. Eighty-eight percent of the studies were coded for
inclusion and exclusion categories by two independent coders
to assess reliability. Additionally, reference and works cited lists
were examined for each study that was included. Percent
agreement was greater than 85%. See Fig. 1 for a flowchart
showing how studies were selected.
1.3. Participant population
The mean sample age ranged from 18.6 months to 8 years
and 6 months. The total aggregate sample size was 230
participants, 119 with CF and 111 comparison children, and
ranged between 45 and 69 participants per study. See Table 1
for information on matched variables. Studies were conducted
between 1995 and 2005.
1.4. Mealtime categories
Two categories were constructed based on reported outcomes.
One involves a global observational coding system while the
other uses a microanalytic coding scheme that measures the
frequency of behaviors that occur during meal. The Mealtime
Interaction Coding System (MICS [12]) is a global observational
coding system that examines seven dimensions of family
functioning and was adapted from the McMaster Structured
Interviewof Family Functioning [13]. Each dimension is assigned
a rating from 1 (very unhealthy) to 7 (very healthy). Families
assigned a rating of 4 or less are considered to be in the clinical
range for that dimension [13]. The first dimension is task
accomplishment, which measures the structure of the meal and
level of disruptions (e.g. food safety, effective management of
disruptions, routine of mealtime, and attendance to family
members' needs).Communication involves the specific members
included in conversations as well the quantity of talking that takes
place, while affect management deals with the ways in which
family members produce and respond to affect. Interpersonal
involvement is a measure of the degree to which family members
express interest in one another. Behavior control measures the
way in which families manage rules and standards of appropriatebehavior, while roles deal with each person performing
appropriate duties. The last dimension is overall family
functioning, which is not an average of all dimensions but rather
a measure of the overall quality of the family meal.
The microanalytic code ascertains the frequency of behaviors
that occur during the mealtime. Among the included studies,
two different microanalytic coding schemes were utilized.
Three of the studies used the Dyadic Interaction Nomenclature
for Eating (DINE [9]) which assesses parent and child behaviors
as well as child eating. Parent behaviors include direct and
indirect commands, coaxes, reinforcement, and physical
prompts to get the child to eat. Child behaviors include
noncompliance, food refusals, requests for food, away from
table, bites and sips. One study used the revised Mealtime
Observation Schedule (MOS [14]) which is a similar measure to
the DINE and examines various categories of child and parent
feeding behaviors.
All studies had mealtimes taped at least three times, with the
exception of one study [14], which taped only one mealtime.
The interrater reliability coefficients were above ICC= .64 for
global behaviors and above Kappa= .60 for micro behaviors.
1.5. Statistical analyses
Standardized mean differences (Cohen's d) were chosen as
the effect size because all studies examined between-group
differences. Comprehensive meta-analysis (CMA 2.0) was used
as the meta-analysis package. Sample sizes were computed
from available information provided by the studies. In the
present study, four forms of information were reported in the
studies to be computed into an effect size: differences in means
between families with a child with CF and the comparison
group and p-values, sample sizes and p-values, sample size and
t-values, or means and standard deviations. When data was
reported but with no information other than non-significance,
the effect size was assigned a zero and a conservative p=.5.
Each study reported multiple outcomes, but for ‘independence’
concerns, mean effect sizes were calculated, limiting one effect
size per study. This was done because two problems can occur if
each outcome is treated as being independent: studies with
Fig. 1. Flowchart of study selection process.
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may be underestimated while error may be overestimated. The
ideal way of handling multiple outcomes is to compute the
mean of the outcomes for each individual study and then to use
this score as the unit of analysis [10]. This approach also takes
the correlation among the outcomes into account.
We used the Q statistic to test for heterogeneity in the effect
sizes. To assess publication bias we relied on the classic fail-safe
N [15]which is used to address the ‘file drawer problem’, the issue
that arises when studies that have non-significant findings are not
published and therefore filed away. The fail-safe N yields the
number of missing papers that would have to exist to bring theeffect size to non-significance. The larger the number of “missing
papers” that would have to exist, the more stable the finding.
Small numbers imply that the corresponding finding should be
interpreted with caution.
2. Results
We first determined if family mealtimes were significantly
different between families with and without a child with CF in
terms of family functioning during the meal as well as the
number of problematic behaviors. Then we examined whether
global family functioning or parent–child micro behaviors
381A.J. Hammons, B. Fiese / Journal of Cystic Fibrosis 9 (2010) 377–384during mealtime were more strongly affected. Lastly, we
addressed whether some of these behaviors, in particular meal
length and family functioning, were related to the child's health
status in the CF group.
2.1. Family mealtime differences
To assess whether families with children with CF encountered
more difficult mealtimes than comparison families, we computed
an overall mean effect size across family functioning dimensions
and all micro behaviors measured in each independent study. To
this extent, we were asking, “Are family mealtimes more difficult
for families with a child with CF as measured by an aggregate of
family functioning variables combinedwithmicro behaviors?”The
answer is yes. Across the four studies, families with children with
CF were found to have more difficult mealtimes than comparison
families, (d=−.42, 95%CI=−.68,−.15). The test for heterogeneity
indicated that the effect is consistent and all studies share a common
effect size, Q=1.03, df=3, p=.79. Additionally, the classic fail-
safe N indicated that 6 missing studies with effect sizes equal to
zero would need to be located in order to nullify the effect.
2.2. Global and micro behaviors during mealtime
In the next analysis, we wanted to examine only the studies
that reported findings on global family functioning during
family mealtimes. Three studies examined family functioning
using the MICS. There were 90 children with CF and 89
comparison children. All three studies reported significant
findings (i.e. [4,7,8]). The meta-analysis yielded a standardized
difference in means equal to −.68 (CI: −.98, −.38), suggesting
that areas of family functioning are significantly more impaired
in families with a child with CF. This difference corresponds to
more than a half point difference and can oftentimes be the
difference between healthy and unhealthy functioning on the
scale. A forest plot shows the effect sizes across the studies in
Table 2. The test for heterogeneity indicated that the effect is
consistent and all studies share a common effect size, Q= .52,
df=2, p=.78. The classic fail-safe N indicated that 13 missing
studies with effect sizes equal to zero would need to be located
in order to nullify the effect. Table 3 shows the differences
across all the MICS dimensions. Note that the three dimensions
with the greatest differences (i.e. communication, affectTable 2
Forest plot showing effect sizes for global family functioning during mealtimes.management, interpersonal involvement) emphasize aspects
directly relevant to one's relationship with other family
members, while the other dimensions reflect more instrumental
aspects of family life.
For the studies examining micro behaviors, there were 119
children with CF and 111 comparison children. Only one of the
four studies reported significant findings when micro outcomes
were combined [3,9]. However, the pooled standardized mean
difference was significant at the pb .05 level and equal to −.34
(CI: −.61, −.08), suggesting that a greater number of micro
behaviors occur during family meals in which a child with CF is
present. This difference is equal to half of that of the global
family functioning difference. The test for heterogeneity
indicated that the effect is consistent and all studies share a
common effect size, Q= .74, df=3, p= .87. Table 4 shows the
forest plot for all four studies. The classic fail-safe N indicated
that 3 missing studies with effect sizes equal to zero would need
to be located in order to nullify the effect.
2.3. Mealtime behaviors and child health
As an ancillary analysis we examined if mealtime behaviors
affect child health in the CF group. Child weight status was used
as a proxy for child health. Two studies examined the length of the
meal with child's weight status [16,17]. Only one reported a
significant relation [4]. When pooled, the length of the meal is
significantly related to the child's weight status, r=−.33 (CI: .08,
.53), suggesting that longer meals are associated with a lower
weight status. Three studies examined overall family functioning
in relation to the child's weight status [4,7,8]. All three reported a
non-significant relation. However, the pooled effect size indicates
that family functioning is significantly related to the child's
weight status, r=.24 (CI: .03, .43), implying that the higher the
family functioning the higher the child's weight status.
3. Discussion
Findings suggest that families with a child with CF
encounter significantly more difficulties during mealtimes
than comparison families. The difference appears to be robust
across the domain of studies included in this meta-analysis.
While both global family functioning and parent–child micro
behaviors are affected during mealtime, family functioning
Table 3
Effect sizes for the dimensions of the MICS.
Dimensions of family
functioning
d 95% CI 95% CI
Lower Upper
Overall (combined) −.68 −0.98 −.38
Task accomplishment −.42 −0.71 −.12
Communication −.74 −1.04 −.44
Affect management −.80 −1.10 −.49
Interpersonal involvement −.80 −1.12 −.50
Behavior control −.66 −0.96 −.35
Roles −.60 −0.90 −.30
Family functioning −.71 −1.01 −.41
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studies have reported that there is no relation between family
functioning and child's weight status, but when effect sizes
were pooled, a significant positive association emerged. The
studies in this meta-analysis had small sample sizes and as a
result may not have individually had enough power to detect a
significant difference. Although we cannot infer a causal link
between family functioning and child weight status from these
correlational studies, we suggest that for those families with a
child with cystic fibrosis focus on family functioning may be a
plausible direction in increasing weight gain. Future studies will
want to further examine the role of family functioning in weight
status as well as its applicability to family-based interventions.
What is it specifically that makes meals in families with
children affected by CF more stressful? Is it the persistent
concern about feeding? Some researchers argue that the
nurturing elements of the family meal may be sacrificed for
the more immediate elements of feeding, and this may be the
mechanism through which the family system is negatively
impacted [4,8]. If we look closely at the dimensions of the
MICS that had the highest discrepancies between families with
and without a child with CF, we see that affect management,
interpersonal involvement, and communication emerge as the
dominant problem areas in these families. One study that
examined children with asthma found that these same elements
are related to a healthy weight status [18]. Out of the seven
dimensions of the MICS, this triad primarily concerns the
affective nature of the relationships among family members.
They allow for expression of genuine concern, involvement,Table 4
Forest plot of studies examining parent–child micro behaviors.and positive affect. For families where constant surveillance is
often a part of the daily routine it is important to remember that
daily events, such as mealtime, need to include opportunities to
catch up on the normative aspects of growing up, such as what
happened at school or what is going on in the neighborhood,
and not a binocular focus on how many calories the child has
consumed.
The most intriguing conclusion from this meta-analysis
surrounds the finding of overall family functioning impairment
in families with children with CF. To date, no intervention has
specifically targeted the broader family context or approached
interventions from a family systems perspective. This study
suggests this may be a promising area to address, especially
because of the potential association with child weight status.
Behavioral interventions have shown promise in decreasing
child problematic eating and increasing parental control as well
as improving weight and caloric intake in children [19–21]. In
one such intervention called Be In Charge! [22], parents of
children with CF learned child behavior management strategies
(i.e. contingent awards and differential attention) to help
children reach their meal and energy goals. Researchers
hypothesized that changing parent and child behaviors specific
to feeding would simultaneously improve ratings of family
functioning as well as increase child weight status and caloric
intake. In other words, they suspected that changing the micro
behaviors would ultimately change the broader family context
variables as well. However, the behavior management strategies
taught in Be In Charge! did not have an effect on family
functioning. The researchers suggested that an optimal
intervention may be one that strikes a balance between child
and family-centered approaches. The results of this meta-
analysis indicate that this may be ideal, with particular attention
paid to affect management, communication, and interpersonal
involvement. Studies using a behavioral family systems
approach to optimize health of individuals with similar chronic
illnesses have shown promise in improving communication,
overall quality of family interactions, and health related
outcomes [23].
3.1. Methodological concerns
There were several limitations to the current study. When
interpreting the heterogeneity of the effect size, caution is
383A.J. Hammons, B. Fiese / Journal of Cystic Fibrosis 9 (2010) 377–384necessary because the between-studies variance can be less
precise due to the small number of studies [10]. The small
number of studies included in this review is largely dependent
on the nature of the disease as well the types of studies included.
Observational studies are more costly and time-consuming than
self-report studies, but they offer a different glimpse into family
life than do self-report studies. Additionally, we only examined
families with a child with cystic fibrosis and did not look at
other pediatric chronic illnesses. Future research should
determine if family mealtimes in other illnesses are affected
similarly. There are also more general criticisms of meta-
analysis that may apply. One such criticism involves the “file
drawer problem” which concerns the issue of significant
findings being more likely to be published than non-significant
findings. In this study we have addressed this issue using the
classic fail safe N, but acknowledge that publication bias may
still exist. Another criticism is that some studies combine
variables that are distinctly different from one another,
commonly referred to as the “apples versus oranges” problem
[10]. The decision to combine variables in a meta-analysis is
often decided by the researchers involved and is thus viewed as
being a subjective process. In this study we combined outcomes
in studies that were measuring the level of disturbance present
during mealtimes. We combined the outcomes to get an idea of
the overall disturbance, but also examined global family
functioning and parent–child micro behaviors separately so as
to address both sides of the research question.
Lastly, 9 of 10 of the studies were conducted by the same
research team using 3 independent samples. As such, the
variability is restricted to a team of researchers that operate
according to the same theoretical background, ultimately
guiding the selection of variables being observed. We
acknowledge this as a limitation but also point out that both
the studies examining mealtimes in families with a child with
CF and those that use observational methodology, are quite
limited, so we are working with what is currently available.
Strengths of this meta-analysis include the use of studies that
employed observational data. Most of the studies in this area have
relied on the use of self-report data, which may overestimate
effect sizes. Additionally, we examined two coding schemes
which, to our knowledge, have not been previously compared
empirically in this population. Lastly, we addressed whether
family functioning was related to child health using a larger N to
detect differences. The findings from this meta-analysis have
important implications for future interventions.
3.2. Summary
This study expands the current literature by examining the
magnitude of the difference between family mealtime difficul-
ties in families with a child with and without CF. Similarly,
global and micro behaviors were juxtaposed so as to reveal any
differences between the two classes of mealtime behaviors. The
combination of the included studies increased the power to
detect significant differences. In particular, family functioning
appears to be related to child weight status and global family
functioning is more strongly impaired in families with childrenwith CF. The inclusion of family functioning in future
interventions appears to be a potential mechanism of change.
Future studies and interventions should continue to focus on
optimizing health in families with a child with CF by targeting
micro behaviors, but should also find ways to incorporate
methods to improve family functioning.References
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